Identification, evolution and functional characterization of two Zn CDF-family transporters of the ectomycorrhizal fungus Suillus luteus.
Two genes, SlZnT1 and SlZnT2, encoding Cation Diffusion Facilitator (CDF) family transporters were isolated from Suillus luteus mycelium by genome walking. Both gene models are very similar and phylogenetic analysis indicates that they are most likely the result of a recent gene duplication event. Comparative sequence analysis of the deduced proteins predicts them to be Zn transporters. This function was confirmed by functional analysis in yeast for SlZnT1. SlZnT1 was able to restore growth of the highly Zn sensitive yeast mutant Δzrc1 and localized to the vacuolar membrane. Transformation of Δzrc1 yeast cells with SlZnT1 resulted in an increased accumulation of Zn compared to empty vector transformed Δzrc1 yeast cells and equals Zn accumulation in wild type yeast cells. We were not able to express functional SlZnT2 in yeast. In S. luteus, both SlZnT genes are constitutively expressed whatever the external Zn concentrations. A labile Zn pool was detected in the vacuoles of S. luteus free-living mycelium. Therefore we conclude that SlZnT1 is indispensable for maintenance of Zn homeostasis by transporting excess Zn into the vacuole.